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machines ail over the world. 

SOLUTION: In the managing . system for working 
machines managing, plural working machines 18, 
each machine- 18 is provided with an operation 
sensor for detecting the operation state of the 
machine 18 as operation data and an operation data 
transmitter .17 for periodically transmitting 
detected operation data to a prescribed support 
center 2 from the machine 18. The center 2 is 
provided with a main database 4 for recording 
operation data of the machine 18 and an arithmetic 
processing part 20 for receiving operation data from 
the transmitter 1-7. to record them in the database. 4 ( 
predicting the presence/absence of the generation of 
a fault of the machine . 18 based oh this operation 
data and automatically preparing the report of a 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the managerial system of the operating machine to manage, two or more 
operating machines (18) [ each operating machine (18) ] The operation sensor (1) which 
detects the operating status" of an operating machine (18) as operation data, Have the operation 
data communication device (17) which transmits the detected operation data to a 
predetermined support center (2) from an operating machine (18) periodically, and [a support 
center (2) ] The main database (4) which records the operation data of an operating machine 
(18), While receiving operation data from an operation data communication device (17), 
recording on a main database (4) and predicting the existence of failure generating of an 
operating machine (1 8) based on this operation data The managerial system of the operating 
machine characterized by having the data-processing section (20) which carries out automatic 
creation of the report of a prediction result 

[Claim 2] In the managerial system of an operating machine according to claim 1, [ a main 
database (4) ] Have the operation database (11) which records operation data, and the repair 
database (10) which records the repair record which the service member recorded, and [ the 
data-processing section (20) ] It is based on the data stored in the operation database (1 1) and 
"the repair database (1 0) to current. [ the operation data which creates the reference-value 
database (12) for performing failure prediction, and is periodically received from each 
operating machine (18)] The managerial system of the operating machine characterized by 
deciding upon the maintenance plan for performing failure prediction as compared with this 
reference-value database (12), and preventing failure. 

[Claim 3] The managerial system of the operating machine characterized by updating said 
criteria database (12) in the managerial system of an operating machine according to claim 2 
whenever the operation data and the repair record of each operating machine (18) were added. 
[Claim 4] It is the managerial system of the operating machine characterized by the data- 
processing section (20) publishing said maintenance plan as a periodical automatic creation 
report in the managerial system of an operating machine according to claim 2. 
[Claim 5] The managerial system of the Operating machine characterized by equipping a 
support center (2) with the report means of communications which transmits said periodical 
automatic creation report to the category concerning maintenance of the operating machine 
(18) concerned in the managerial system of an operating machine according to claim 1. 
[Claim 6] The managerial system of the operating machine with which the report means of 
communications which transmits said automatic creation report is characterized by being the 
means of communications using the Internet in the managerial system of an operating 
machine according to claim 5. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the managerial system which manages an 

operating machine unitary. 

[0002] 

[Description of the Prior Art] Taking the case of a construction equipment, it explains 
hereafter as an operating machine. In order to prevent generating of failure, periodic checks, 
such as consumables and exchange of oil, are periodically performed to a construction 
equipment by the service member. A service member measures the operation data covering 
two or more items, such as an exhaust-gas temperature, exhaust gas pressure, an oil 
temperature of a lubricating oil, an oil temperature of hydraulic oil, oil pressure, cooling water 
temperature, and an engine speed, at the time of a periodic check in order to grasp the system 
operating status of a construction equipment. And the operation data was written to paper and 
the service center is presented as a fixed report. 

[0003] Furthermore, a service member reads the indication of failure in these operation data, 
and performs failure prediction of a construction equipment, and when [ which failure occurs 
and meets in the near future ] it is predicted that it comes out, the maintenance which 
exchanges the components which are not in the exchange item of a periodic check, oil, etc. is 
performed, and generating of failure is prevented. 

[0004] Moreover, when failure occurs in a construction equipment, a service member catches 
symptoms, such as an oil temperature of mechanical hydraulic oil, and an operating sound, 
from the field office of a construction equipment by telephone etc., presumes a cause of fault, 
brings a substitute part based on the presumption, and goes to a failure site. At this time, when 
the cause of fault has agreed with presumption, it fixes, but when it dlffers from presumption, 
it returns to a service center, a substitute part is newly supplied, and it goes to a failure site 
again. It is repeated that a cause of fault differs from presumption, and it may have to go to a 
failure site repeatedly. And it wrote to paper by having made the symptom at the time of this 
failure into the repair record, and the service center is presented as a failure report with the 
.operation data after repair. 1 

[0005] A service member compares the repair record written in the operation data written to 
the report, and a character over two or more sets from the failure report brought together in 
the service center, or a fixed report. And the? know how which shows the causal relation of the 
symptom and indication at the time of failure is studied, and failure of a construction 
equipment is predicted with the application of this know how. 
[0006] 

[Problem to be solved by the invention] However, there is a trouble which is described below 
in conventional technology, 

[0007] That is, in order to read the failure report and the fixed report which were written to 
paper, time amount is taken, and great time amount is required for studying said know how. 
Moreover, also although the report which has the similar indication is discovered, it takes 
time amount. Furthermore, since the report is written to paper and operation data is not 
processed statistically, it is difficult to connect these operation data to a symptom and to read 
the indication of failure. That is, in conventional technology, it has finished as accumulation 
of a vast quantity of reports is not fully utilized. 

[0008] Therefore, failure prediction takes skill and the precision in failure prediction or cause 
presumption changes with levels of skill of a service member. As a result, since a construction 
equipment will stop until failure occurs and repair is performed if failure prediction does not 
come true, while the effectiveness of an activity falls, since an expensive construction 




equipment stops, there is a problem that work cost soars. Moreover, a failure precaution 
without the need is performed to the construction equipment which failure does not generate, 
and there is a problem that the maintenance cost of a construction equipment goes up. 
Moreover, when failure occurs, presumption of a cause of fault also takes skill. That is, when 
presumption is wrong, it goes to a failure site repeatedly and there is a problem that 
exchanging components etc. needs to be worked and arrangement of a substitute part etc. 
takes a long time. 

[0009] As a result, generating of the failure to ****** by the level of skill is predicted 
certainly, and the managerial system which maintains a construction equipment to suitable 
timing and prevents failure is called for. 

[0010] In addition, there is a system which manages the operating machine 18 which is 
working in one work sites (mine etc.) from the former as indicated by JP,H9-20221 8,A, but 
the symptom at the time of failure of the operating machine 18 of other work sites is not made 
to reference at the time of failure prediction. As a result, the data for failure prediction are 
insufficient and there is a problem that exact prediction cannot be performed. Moreover, such 
a conventional managerial system is manufactured according to the situation for every work 
site, and its versatility is low. Therefore, a managerial system must be manufactured for every 
work site, and the cost of a managerial system fabrication becomes large. 
[001 1] This invention is made paying attention to the above-mentioned trouble, manages a 
global operating machine unitary, and aims at offering the managerial system which carries 
out cause presumption and failure prediction of failure. 
[0012] 

[Means for Solving the Problem and its Function and Effect] In order to attain the above- 
mentioned object, the 1 st invention two or more operating machines in the managerial system 
of the operating machine to manage [ each operating machine ] [ the operation sensor which 
detects, the operating status of an operating machine as operation data, and the detected 
operation data ] From an operating machine, have periodically the* operation data 
communication device which transmits to a predetermined support center, and [ a support 
center ] While receiving operation data from an operation data communication device, 
recording on a main database and predicting the existence of failure generating of an 
operating machine to be the main database which records the operation data of an operating 
.machine based on this operation data, it has the data-ptocessing section which carries out 
automatic creation of the report of a prediction result. 

[0013] According to the 1st invention, an operation sensor detects periodically the operation 
data in which the operating status of an operating machine is shown, and this is transmitted to 
a support center, it records on a main database, and failure prediction is performed based on 
this operation data. It is not necessary to acquire periodically the operation diata which a 
service member goes to a work site and becomes the background of failure prediction by this, 
and the help for operation data acquisition is formed . into * * people. Furthermore, since 
operation data is acquired certainly, the precision of failure prediction improves. And since 
the data-processing section performs failure prediction based on this operation data, the 
failure prediction of it for which it does not depend on the intuition of a service member 
becomes possible. That is, since the failure prediction which did not need skill of the service 
member for failure prediction, but always had a fixed precision is possible, it decreases that 
always suitable maintenance is performed and an operating machine breaks down suddenly, 
and the operating ratio of an operating machine improves. Furthermore, report writing of the 
failure prediction result is performed automatically. Thereby, since access becomes always . 
possible about the result of failure prediction, forgetting maintenance to the predicted failure 
decreases and failure of an operating machine decreases. 

[0014] Moreover, in the managerial system of an operating machine given in the 1st 
invention, the 2nd invention [ a main database ] Have the operation database which records 




operation data, and the repair database which records the repair record which the service 
member recorded, and [ the data-processing section ] It is based on the data stored in the 
operation database and the repair database to current. The reference-value database for 
performing failure prediction was created, failure prediction was performed for the operation 
data periodically received from each operating machine as compared with this reference- value 
database, and it has decided upon the maintenance plan for preventing failure. 
[0015] According to the 2nd invention, the operation data of each operating machine is 
memorized and the reference- value database for performing failure prediction is created based 
on this operation data and the repair record which the service member recorded. And this 
reference value and operation data are compared and failure prediction is performed. 
Furthermore, based on this failure prediction, if what kind of maintenance is performed at 
which stage, it will have decided upon the maintenance plan whether failure can be prevented. 
Since the stage which failure of an operating machine is prevented, and the generating 
decreases by this, and is not expected has that an operating machine breaks down [ litde ] 
suddenly, it can work promptly by the schedule of the operating machine in a work site not 
being overdue. 

[00 1 6] Moreover, whenever the operation data and the repair record of each operating 
machine are added, he is trying for the 3rd invention to update said criteria database in the 
managerial system of an operating machine given in the 2nd invention. 
[001 7] According to the 3rd invention, the reference-value database which serves as criteria 
of failure prediction whenever operation data and a repair record are added is updated. 
Thereby, since a reference- value database is serially updated with the newest data, it becomes 
possible to read the relation between fault data and the symptom at the time of failure to 
accuracy, and the precision of failure prediction improves. 

[001 8] Moreover, in the 4th invention, in the managerial system of ah operating machine 
given in the 2nd invention, the data-processing section has published said maintenance plan as 
a periodical automatic creation report. 

[0019] According to the 4th invention, it is made to carry out automatic issuance of the 
maintenance plan upon which it was decided based on the failure prediction of an operating 
machine as a periodical report. Since it decreases that the stage of a maintenance is 
overlooked since a maintenance plan certainly arrives to a maintenance person in charge 
periodically by this and a maintenance comes to be ensured [ intentionally and ], failure of a 
construction equipment decreases. 

[0020] Moreover, the 5th invention equips the support center with the report means of 
communications which transmits said periodical automatic creation report to the category 
concerning maintenance of the operating machine concerned in the managerial system of an 
operating machine given in the 1st invention. 

[0021] According to the 5th invention, the managerial system is equipped with the means of 
communications which transmits a failure prediction report. By this, a report is not 
transmitted, or it is neglected by the report, and that maintenance is riot performed decreases. 
Therefore, a service member is able to receive a report promptly after issuance certainly, and 
it is rare to be neglected by the failure predicted and for an operating machine to break down 
suddenly. 

[0022] Moreover, the 6th invention is the means of communications for which the report 
means of communications which transmits said automatic creation report to the 1st invention 
in the managerial system of the operating machine of a description used the Internet. 
[0023] According to the 6th invention, it becomes possible to carry out the receive and 
transmit of the report using the Internet. It is possible for this to receive a report by accessing 
a browser or receiving e-mail, wherever it may be in [ global ]. And by using a password etc., 
the nondisclosure of a report is possible and human being without authority does not receive a 
report. Therefore, it is easy to carry out unified control of the management data of an 




operating machine. 
[0024] 

[Mode for carrying out the invention] Based on drawing 1 - drawing 3 , an operation gestalt is 
explained hereafter. Drawing 1 is the block diagram showing the composition of a managerial 
system. [ each construction equipment 1 8 which works in a work site ] as shown in this 
drawing It has two or more operation sensors 1 as for which every other predetermined time [ 
the ] tl detects the operation data covering two or more items, such as the exhaust-gas 
temperature which shows the operating status, exhaust gas pressure, an oil temperature of a 
lubricating oil, an oil temperature of hydraulic oil, oil pressure, cooling water temperature, 
and an engine speed. Moreover, the construction equipment 18 is equipped with the operation 
data memory 5 which memorizes the operation data which these operation sensors 1 detected 
over the 2nd predetermined time t2, and the operation data communication device 17 which 
transmits the memorized operation data to a support center 2 periodically. This operation data 
memory 5 deletes operation data old whenever it detects new operation data, and he is trying 
to memorize the operation data in the 2nd newest predetermined time t2 (t2> tl). 
[0025] There is the following as an example of the means of communications which transmits 
operation data from the operation data communication device 17. 
Al : It is a wire communication means, and a service member carries the portable type 
terminals 21 (mobile personal computer etc.) periodically, goes to a work site, connects the 
operation data communication device 17 and a terminal 21 with a cable, and transmits the 
operation data memorized by the operation data memory 5 to a terminal 2 1 . And operation 
data is transmitted to the predetermined support center 2 from this terminal 2 1 through a 
dedicated line from an administration building 19, the telephone line, etc. near the work site. 
A2: It is a radio means, and receive in the administration building 19 near the work site, and 
input into Computer. 22 A the operation data transmitted from the operation data 
communication device 1 7 in an administration building 19. And it transmits to a support 
center 2 through the existing circuits, such as a dedicated line and the telephone line. 
A3: It is the means of communications using satellite connection, and a satellite 23 receives 
the operation data transmitted from the operation data communication device 17, and it is sent 
to an earth station 26 through satellite connection, and is transmitted to a support center 2 
through the existing telephone line etc. from this earth station 26. 

[0026] Moreover, the construction equipment 18 has various oil, such as lubrication oil of an 
engine oil, hydraulic-circuit hydraulic oil, and transmission, sampled by the service member, 
and has the component of a sample analyzed by the analysis firm 24 in the case of the 
periodic check performed for every predetermined period. This analysis is mixing of mixing 
of impurities, such as viscosity of oil, an oxidizing degree, water, and a glycol, iron, etc. worn 
out, the rate [ exhausting ] of an additive, etc., for example. The result of this component 
analysis is transmitted to a support center 2, for example through the Internet, facsimile, etc. 
as analytical data from the analysis firm 24. 

[0027] Moreover, the construction equipment 18 is equipped with the failure button 25, for 
example on the control panel. When authorized personnel push this failure button 25 at the 
time of failure generating, said 2nd last predetermined time t2 (for example, 24 hours) is 
covered at the time of failure generating. The operation data (this is called fault data) 
memorized by said 1st predetermined time tl [ every ] (for example, 30 minutes) at the 
operation data memory 5 is transmitted to a support center 2. Or the construction equipment 
18 is equipped with a self-checking functipn, and when failure breaks out, you may make it 
send fault data to a support center 2. Furthermore, a service member writes down that 
symptom in a repair record in written form (text), after fixing this failure. An example of a 
repair record is shown in a table 1 . As shown in this table, the model of each construction 
equipment 18, a serial number No, and the service meter indicated value SMR at the time of 
repair are describing with the symptom at the repair record. This repair record is created on 




Computer 22B in conformity with a predetermined format in an administration building 19, 
for example, is transmitted to a support center 2 through a dedicated line, the telephone line 
etc. 

[Table 1] 



[0028] Or a clerk may drive into Computer 22B the repair record which the service member 
recorded on paper in said administration building 19, and this may be transmitted to a support 
center 2 through a dedicated line, the telephone line, etc. Thus, the managerial system has the 
repair-record transmitting means which consists of Computer 22B, a dedicated line, or the 
telephone line. 

[0029] As mentioned above, operation data, oil analytical data, fault data, and each data of a 
repair record are transmitted to a support center 2. The support computer 6 which manages 
maintenance of each construction equipment 1 8 is installed by the support center 2. This 
support computer 6 is equipped with the main database 4 which records said each data 
transmitted to the support center 2, and the data-processing section 20 which performs 
communication with the exterior, and failure prediction. 

[0030] The main database 4 is equipped with the operation database 1 1 which records 
operation data and fault data, the oil analysis database 1 5 which records oil analytical data, 
and the repair-record database 10 which records a repair record. 

[003 1 ] Moreover, the data-processing section 20 performs failure prediction based on said 
each recorded data while it receives the operation data sent from each construction equipment 
1 8 and records the received operation data on the main database 4. The data-processing 
section 20 records the received operation data on the operation database 1 1 with the model of 
each construction equipment 1 8, a serial number, and the service meter indicated value at the 
time of operation data transmission. Moreover, the data-processing section 20 records the 
received oil analytical data on the oil analysis database 1 5 with the model of each 
construction equipment 18, a serial number, and the service meter indicated value at the time 
of oil sampling. Moreover, the data-processing section 20 records the received repair record 
on the repair-record , database 10 with the model of each construction equipment 18, a serial 
number, and the service meter indicated value at the time of failure generating. Moreover, the 
data-processing section 20 records the received fault data on the operation database 1 1 with 
the model of each construction equipment 18, a serial number, and the service meter indicated 
value at the time of fault data transmission. 

[0032] And the data-processing section 20 creates the reference- value database 12 which 
becomes the radical of failure prediction according to the procedure shown below based on 
these operation data, oil analytical data, and fault data. As an example, the oil temperature T 



of a lubricating oil is taken for an example, and creation of the reference-value database 12 is 
explained. First, the data-processing section 20 creates the frequency-distribution graph 
shown in drawing 2 about the oil temperature of the lubricating oil of the construction 
equipment 1 8 of the same model recorded on the operation database 1 1 . In this drawing, an 
axis of abscissa is the oil temperature T of a lubricating oil, and an axis of ordinate is the 
frequency n. From such frequency distribution, it asks for the average TA and the standard 
deviation sigma of an oil temperature T, and let the <= (average TA-standard deviation 
sigma) oil-temperature T<= (average TA+ standard deviation sigma) range be a normal range. 
And let the range from which it separated from the normal range be the abnormality range. 
Thus, the reference-value database .1 2 which determines a normal range and the abnormality 
range is created about each item of operation data. 

[0033] Next, based on this reference-value database 12, the failure prediction which the data- 
processing section 20 performs is explained. The data-processing section 20 carries out these 
abnormalities / normal judgings to all the items of operation data over operation data having 
been inputted. And the item which abnormalities were judged or approached the abnormality 
range is extracted, and failure prediction of the construction equipment 18 is performed from 
these items. For example, plate temperature of Bl clutch, B-2 : A filling time until apiston is 
attached to a clutch, B3: Lubricating-oil temperature, B4:clutch thermal load, and B5: When it 
is carried out whether there are three or more items in the abnormality range among five items 
of clutch torque or it is approaching, judge that the clutch of transmission will break down m 
the future. Furthermore, these items can predict about what time it breaks down with the 
speed approaching the abnormality range. . ^ u - 

[0034] As mentioned above, the data-processing section 20 predicts failure of each 
construction equipment 1 8, and although normalcy and C3 :current are normal, abnormalities 
will classify the operating status of this construction equipment 1 8 into three kinds of 
. operating status of ** expected according to the following Clxurrent abnormalities and 
C2:current normalcy in the future, 

[0035] When operating status is CI; the data-processing section 20 publishes an urgentreport 
immediately, and transmits this urgent report to the maintenance person in charge 16 of the 
category which starts maintenance of that construction equipment 18 through said operation 
data communication device 1 7. moreover, the case of C2 - the result -- being periodical (for 
-example, one moon) - it publishes in the fixed report published every construction equipment 
18. Moreover, in the case of C3, it decides upon the maintenance plan when it is possible to 
avoid the failure which will be expected if what kind of maintenance is performed, and it 
publishes the content of a plan in a fixed report while publishing the result in a fixed report. In 
this maintenance plan, the content of the adjustment items, such as tightening of the contents, 
such as consumables exchanged, for example and oil, and a bolt, and the date which should 
perform a maintenance are indicated. These fixed reports and urgent reports are transmitted to 
addressing to maintenance person-in-charge 16 of the construction equipment 18. At this 
time, an Internet mail or facsimile is suitable as report means of communications which 
transmits a fixed report and an urgent report. Furthermore, the data-processing section 20 
records the above fixed report and an urgent report on the report database 13, This report 
database 1 3 can always be perused to the maintenance person, in charge 1 6 who has a 
predetermined password through the browser of the Internet from the exterior. 
[0036] Moreover, five items (Bl - B5) mentioned above as an item which shows failure of a 
clutch are always updated based on the operation data and the repair record which were newly 
obtained. That is, the data-processing section 20 reads in the operation database 1 1 the fault 
data a model, a serial number, and whose service meter indicated value correspond to the 
repair record which newly entered, and links these mutually. The pattern of this link is shown 
in drawing 3 . At this time, the data-processing section 20 judges which components throat 
the symptom written to the repair record is failure like. As an example, the symptom of 




"clutch printing" shall be written down in the repair record. In such a case, the data-processing 
section 20 reads in this repair record that the "clutch" of the part "transmission" broke down in 
the mode "printing. " And this repair record is recorded on the fault data storage part of the 
component "transmission" of the repair-record database 1 0. Based on accumulation of such 
fault data and a repair record, the data-processing section 20 reads which characteristic item 
of fault data an inclination with is shown, when a clutch breaks down, and it updates the 
above-mentioned five items. Thus, the reference-value database 12 is serially updated by 
operation data, fault data, and the repair record. Furthermore, whenever the reference- value 
database 12 newly [ operation data ] enters, the average TA and the standard deviation sigma 
are updated serially; Thus, since the reference-value database 12 is serially updated based on 
operation data, the newest fault data, and the newest repair record, it becomes possible to read 
the relation between fault data and the symptom at the time of failure to accuracy, and the 
precision of failure prediction improves. 

[0037] As explained above, according tp this operation gestalt, the managerial system is 
equipped with the operation data communication device 17, and can transmit the operation 
data of each operating machine 1 8 to a support center 2. According to the wire 
communication means of Al, acquisition of operation data is possible among the means of. 
communications explained to these above by carrying the lightweight portable terminal 21, 
when a service member works, and connecting this to the operation data communication 
device 17. Moreover, a facility special to it since it is usable also to transmission of operation 
data in the usual telephone line, when acquiring operation data to it is unnecessary. 
[0038] Moreover, according to the radio means of A2, in the above-mentioned operation / 
gestalt, operation data is periodically transmitted to the administration building 19 of a work 
site by radio. Therefore, since it is not necessary to canry the terminal 2 1 with a portable 
service member and and he does not forget acquisition of operation data, operation data is 
certainly acquirable. And like Al , about the usual telephone line, since it is usable to 
transmission of operation data, special furnishing becomes unnecessary at it. 
[0039] Moreover, according to the means of communications which uses the satellite 
connection of A3, in the above-mentioned operation gestalt, a support center 2 is able to 
receive operation data certainly, without through a help at all. Therefore, in the operating 
machine 1 8 with working [ much ] in the work site distant from the village like the 
.construction equipment 1 8, a service member does not need to bring the portable terminal 21 
and does not need to go to a work site. It follows, and there is also no acquisition failure of the 
operation data based on the storage difference in a service member etc., and operation data 
can be acquired certainly. Furthermore, in the construction equipment 1 8, the construction 
equipment 1 8 may work automatically or semi-automatically with remote operation, 
automatic programming, etc., without an operator operating the construction equipment 18. . . 
Also in such an uninhabited construction equipment 18, since operation data can be acquired 
certainly, without a service member going to a work site specially, the time and effort of data 
collection is not taken, but the time amount which service takes is shortened. And since 
satellite communication is used, it is not restrained by the place of climate or a work site, but 
operation data can be acquired certainly. 

[0040] Moreover, operation data is received and recorded according to a model for every 
work machine from the operating machine 1 8 which is working all over the world. Since the 
operation data of very many operating machines 18 is made into the background and failure 
prediction is performed by this based on these when performing failure prediction, the 
precision of prediction increases. Moreover, since unified control of operation data, fault data, 
and the repair record is carried out, the effectiveness of management improves compared with 
managing data to according to, respectively. 

[0041] Moreover, based on the repair record which the service member recorded and which 
consists of a repair record and data division, the repair-record database 10 judges the 




component of failure from a repair record, and is screening data division according to the 
cause of failure. That is, a service member does not have to carry out that judgment whose 
components of failure are any to the creation time of a repair record, and creation of a repair 
record becomes easy. 

[0042] Moreover, when the support computer 6 performs failure prediction of the operating 
machine 1 8, at the time of what kind of failure mode, the pattern what kind of operation data 
is observed is created, and failure prediction is performed based on this pattern. That is, the 
positive failure prediction more than a constant level becomes there is no involvement in the 
individual difference of the level of skill of a service member like, before, and possible. And 
since the reference- value database 12 is updated whenever new operation data, fault data, and 
a repair record enter, the failure prediction based on the very many and newest data becomes 
possible. Thus, since accurate failure prediction can be performed, generating of failure can 
be prevented certainly, the downtime of an operating machine is lessened, and an operating 
ratio can be improved. * 
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